Regulation of forskolin interactions with type I, II, V, and VI adenylyl cyclases by Gs alpha.
Several forms of adenylyl cyclase (types I, II, V, and VI) have been expressed using the recombinant baculovirus expression system in Sf9 cells. The activation of type I adenylyl cyclase by forskolin and Gs alpha was not greater than additive. In contrast, there was synergistic activation of type II, V, and VI adenylyl cyclases by Gs alpha and forskolin. Gs alpha potentiated the effect of forskolin on type II adenylyl cyclase to the greatest extent. Type I and II adenylyl cyclases were photolabeled specifically by an iodinated photoaffinity derivative of forskolin ([125I]-6-AIPP-Fsk). Type I adenylyl cyclase was photolabeled efficiently in the absence of Gs alpha, and the addition of Gs alpha only slightly increased the labeling efficiency. In contrast, type II adenylyl cyclase was not photolabeled efficiently in the absence of Gs alpha, and the addition of Gs alpha greatly enhanced the labeling efficiency. Photolabeling of type V and VI adenylyl cyclases was detected only in the presence of Gs alpha. Neither calcium/calmodulin nor G protein beta gamma subunits modulated the photolabeling of type I or II adenylyl cyclases. Another iodinated derivative of forskolin, [125I]-6-IHPP-fsk, bound to Sf9 cell membranes expressing type I adenylyl cyclase with high affinity in a filtration binding assay, and the specific binding was not enhanced by the addition of Gs alpha. In contrast, specific binding of [125I]-6-IHPP-Fsk to membranes expressing type II adenylyl cyclase was detected only in the presence of Gs alpha.(ABSTRACT TRUNCATED AT 250 WORDS)